The effects of flap ischemia on normal and diabetic progenitor cell function.
Endothelial progenitor cells play an important role in neovascularization of ischemic flaps, a process that is significantly impaired in diabetes. This is the first investigation into the effects of flap ischemia on circulating and bone marrow-derived endothelial progenitor cells. Potential mechanisms for impaired vasculogenesis in diabetes are also investigated. Circulating and bone marrow-derived endothelial progenitor cells were isolated from wild-type (n = 24) and diabetic mice (n = 24) with ischemic flaps (days 0, 1, 3, and 7). The number and vasculogenic function of primitive and definitive endothelial progenitor cells were determined by fluorescence-activated cell sorting analysis, culture assay, and vasculogenic colony-forming assay. Ischemia mobilized endothelial progenitor cells (25 +/- 0.5 cells per high-power field at day 7 versus 9.0 +/- 0.6 cells per high-power field, p < 0.01) and enhanced the vasculogenic potential of circulating primitive endothelial progenitor cells (23 +/- 3.2 at day 3 versus 14 +/- 0.8, p < 0.01) relative to baseline. In the bone marrow, endothelial progenitor cell number and vasculogenic potential peaked at day 3 (2.1 +/- 0.3 x 10(5) cells versus 1.3 +/- 0.1 x 10(5) cells, p < 0.05; 36 +/- 1.9 versus 27 +/- 1.6, p < 0.05, respectively). In diabetes, circulating endothelial progenitor cell mobilization (5.8 +/- 0.4 cells per high-power field versus 9.0 +/- 0.6 cells per high-power field, p < 0.01) and vasculogenic potential (36 +/- 1.7 versus 43 +/- 2.6, p < 0.05) were impaired relative to the wild-type animals. Bone marrow-derived endothelial progenitor cell number was normal in diabetic animals, but the vasculogenic potential of these cells was significantly impaired (5.7 +/- 0.8 day 1 versus 13.4 +/- 2.5, p < 0.05). Flap ischemia induces phenotypic changes in bone marrow-derived endothelial progenitor cells that subsequently traffic through the circulation. The vasculogenic potential of endothelial progenitor cells at various stages of differentiation is impaired in diabetes and thus may account for impaired ischemia-induced vasculogenesis observed clinically.